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Summary in Swedish 

Klädindustrin är ryggraden i Bangladeshs ekonomi. Omkring tre miljoner människor arbetar 

inom kläd- och textilindustrin. Det är nödvändigt att göra denna stora industrisektor uthållig. 

När den globala klädindustrin fokusera på att ta fram miljövänliga produkter ligger industrin i 

Bangladesh långt efter och riskerar tappa marknadsandelar. Det är hög tid att arbeta fram 

särskilda strategier och åtgärder som leder till en uthållig industri.  

Detta examensarbete har använt sig av en livscykelanalys (LCA) och betonar vikten av att 

använda LCA på tillverkade produkter får att åstadkomma en uthållig miljöanvändning. LCA 

som den definieras i ISO 14040 innehåller tre viktiga miljöindikatorer: vattenkonsumtion, 

CO2-utsläpp och eutrofiering. 

Att omvandla bomull till tyg är en viktig del i tillverkningen av klädesplagg mm som behöver 

miljöcertifieras. Bomullsindistrin bidrar med stora mängder utsläpp till miljön. Olyckligtvis 

släpps det mesta av avloppsvattnet ut orenat i närmaste vattendrag eller dräneringssystem. 

Dessutom dumpas fast avfall och slam direkt på land eller i vattenmiljön. Denna typ av 

industri utgör således ett allvarligt hot mot miljön och ekosystemen. Denna studie 

argumenterar för användning av eko-vänliga färger i tillverkningsprocessen och ett effektivt 

omhändertagande av utsläpp till miljön. Textilindustrin kan uppnå bättre uthållighet genom 

att introducera grön produktion. 

När det gäller arbetsmiljön upplever industrin i Bangladesh f.n. stora svårigheter och 

utmaningar. Bränder är vanligt förekommande inom klädindustrin. Dessutom pekar 

fabriksbyggnadskollapser, som skett nyligen, på stora framtida problem. Fler än tusentals 

anställda har dött i dessa olyckor. Många utländska uppköpare har redan beslutat ett inte 

förnya kontrakt p.g.a. av den dåliga arbetsmiljön.  Dessutom erhåller de anställda den lägsta 

lönen i hela världen, vilket gör dem otillfredsställda, som i sin tur leder till protester och 

strejker mot de låga lönerna. Den här studien har beaktat arbetsmiljön som brand- och 

säkerhetsrisker inom klädindustrin i Bangladesh. Viktiga åtgärder för att uppnå en bättre 

miljö och en uthållig utveckling föreslås. 

  



Approaching Sustainability in Textile and Garment Industries, Bangladesh 

 

iii 
 

Abstract 

The garment industry has become the backbone of the economy of Bangladesh. About three 

million people are involved with garment and textile industries. It is essential to promote 

sustainability in this large industrial sector. When the world garment market and companies 

are focusing on environment friendly products, the Bangladeshi garment and textile 

industries are far beyond of it and it poses a risk of losing the world market. It is high time to 

adopt special strategies and an approach towards sustainability. This research work 

emphasis to make the life cycle approach of manufactured products for environmental 

indicators to achieve sustainability. Life Cycle Assessment defined by ISO 14040 provides 

three main environmental indicators: water consumption, CO2 emissions and eutrophication. 

Processing raw cotton into fabric is an important part of textile process which needs to 

approve eco-textile process criteria. The cotton processing contributes a large amount of 

effluent and waste water. Unfortunately, most of the waste water is discharged into a 

nearby water body or river through the drainage system. Besides, solid wastes and sludges 

are also discharged into nearby land or a surface water body. Thus these industries pose a 

serious threat to the environment as well as to the surrounding ecosystem. This study 

suggests an eco-dying process and efficient textile effluent handling. Introducing cleaner 

production promotes textile industries towards sustainability. 

In terms of the working environment, Bangladeshi garment industries are facing great 

challenges at present. Fire accidents are common in garment factories. In addition to that, 

recent building collapses pose a great threat to its future. More than thousands of workers 

died due to these hazards. Many foreign buyers already decided not to have a further 

purchase deal with Bangladesh due to its fire and safety issues. Moreover, the workers 

receive the lowest wages of the world that makes them unsatisfied and causes often clashes 

and violence during protests against low wages. This study has considered the working 

environment, fire and safety issues of the garment industries of Bangladesh and suggests 

significant initiatives towards better environment and sustainability. 

Key Words: Garments, LCA, Cotton Cardigan, Textile industries, Effluent, Sustainability, 

Bangladesh 
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Chapter 1  

Introduction 

1.1 Introduction 

The garment industry has emerged as the dominant exporting sector in Bangladesh during 

the last decade. The industry has been expanded since late 1970s (Yunus M. et al 2012).The 

productivity from this sector has become higher than the agriculture. At present about three 

million people is directly and indirectly involved with garment industries in Bangladesh. The 

rapid expansion of the industrial development creates job opportunities as well as promotes 

reducing poverty. Thus the economic growth of the Bangladesh was surprisingly steady and 

gradually increasing in the last decade. Even during the world recession period, the crisis 

affected Bangladesh very little. At present Bangladesh is the third largest garment 

manufacturer and exporter country in the world (Kakuli A. et al 2012). 

1.2 Problem Statement 

Although the garment industries have become the backbone of the country's economy, it 

also possesses threats recently. There are several fire accident, which caused death of 

hundreds of workers and fires have become common incidents. In addition, the recent 

garment building collapse in Savar turned into a hot issue in Bangladesh as well as in the rest 

of the world due to its thousands of labours death. This incident addresses the question of 

safety and sustainability of the garments industries in Bangladesh. Many factory owners do 

not follow the minimum safety regulations of the garments. There is no proper policy or 

concrete labour union policy in this sector. Many factory owners take it as advantage and 

want to have more profits without investing sufficiently. As a result, they take many illegal 

steps in a corrupted way and creates this type of hazards very often.   

Many regular foreign buyers of the readymade garment products have already declared not 

to have any deal with the country due to lack of its safety and proper environment. 

Moreover, many buyer companies demand more environment friendly products. Some 

companies have already started marking their products as green products and include some 

environmental indicators in their website or product labelling; for example, introducing Life 

Cycle Assessment, Water footprint, CO2 emissions due to their products manufactured. They 

inform their consumers about their manufacturing process. 

Unfortunately, most of the garment industries or producers of Bangladesh still not aware of 

the growing demand for environmental friendly products. They do not implement yet the 

environment friendly way and fail to provide their products with sustainability indicators. 

The garment industries in Bangladesh at present are suffering most risks of losing the world 

market, which can lead economic collapse of the country quickly. 
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1.3 Research Questions and Aims 

 How to produce eco-friendly products? 

 How the sustainability can be achieved in this sector? 

 Which conditions can bring better working environment in this sector? 

Research aims 

 To promote sustainability in the garment sector 

 To promote better environment of the work place and  for workers. 

1.4 Research Objectives 

 To identify the environment of working  

 To make an analysis of existing policies 

 To introduce LCA  to the products manufactured 

 To focus on eco-friendly production process 

 To handle effluent in a cleaner production way. 

1.5 Significance of the Study 

The study can lead towards a new era of garment industries of Bangladesh. The findings 

behind the various accident can concern authorities to take necessary steps on it. It will 

reduce to have further hazard in this sector. Besides the proposed sustainable way the study 

will demonstrate the country better practices and pathways for the garment industry and 

will help to rebuild the garment policy and regulation. All these steps can give back the 

country's fame and will make the country's economy more stronger by attracting and 

dealing with more foreign buyers. 

1.6 Methodology 

The methodology of this study consists of three aspects. These are product sustainability, 

manufacturing with cleaner production and better working environment for workers (Figure 

1) 

 

Figure  1. Three main aspects of methodology 

The study has analyzed previous reports, articles and databases. To introduce environment 

friendly product, Life Cycle Assessment (LCA) was performed. Gabi 6 education version was 

used here as a tool to analysis LCA. To perform LCA modelling with Gabi 6, in several cases 
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Gabi 6 database was used. Google Earth software was used for transport distance 

measurement which is a necessary part of LCA analysis. 

1.7  System Boundary and Limitations 

In this research work, the machinery and mechanical design used for garment and dyeing 

industry is not described. For LCA analysis, a cotton cardigan was chosen. The production of 

cotton, fertilizer, packaging material, machineries are not considered during the Gabi 6 

modeling for LCA. The factory  building design, structure and construction way was excluded. 

During the research work several limitations appeared. It was quite hard to get the real data 

as the factory management do not preserve it. For example, getting the database of energy 

or water consumption of each stage at the industry. Although some data were collected, it 

was not a complete database. Many assumptions were taken according to the provided 

information. Introducing LCA of the garment products was a new concept from Bangladesh 

perspective. Although the industry managers show more curiosity to analyze LCA, unable to 

provide necessary information to perform the LCA. As factories import cotton from India, 

they also have lack of information about the cotton production, land, water and fertilizer 

use.  Some industries showed defensive attitude to give information and data. Some workers 

were afraid to talk in front of factory owners in fear of losing job. Child labour issues are not 

headed.  
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Chapter 2   

General Overview of the Garment Industry 

2.1 History 

The history of setting up garment industry in Bangladesh is quite recent compared to other 

industries. After liberation during late 70's the garments industries started to grow up. There 

were only nine garments factories in 1978. These mainly used to manufacture for the 

domestic market. They also started exporting at a small scale. One of the oldest garment 

factories named 'Reaz Garments' was set up in 1960 as tailor shop. Later in 1973, it was 

renamed M/S Reaz Garments Ltd and got export orders for the first time in garments history 

of Bangladesh. It exported men's shirts to France in 1978 (Yunus M. et al 2012). It was only 

worth to 13 million francs. 

The major deals came with another company at the more or less same period of time. In 

1977, Desh Garments Ltd signed up a joint venture with South Korean Daewoo company. 

This was the largest and latest technology used in garment manufacturing at that time in the 

whole sub-continent. Daewoo took initiatives to train up 130 workers from the Desh 

Garments Ltd (Yunus M. et al 2012). In 1979, Daewoo took them as trainees at Pusan plant 

of Daewoo in South Korea. After six months training, these 130 trainees came back to 

Bangladesh and became the main instructors and the core of the Garment industries. Later 

they trained many workers inside the country and expanded the production. Another South 

Korean organization, Youngones Corporation made a joint-venture with Trexim Ltd, another 

Bangladeshi company in 1980. It started with the name Youngones Bangladesh. In 1980 it 

exported their first consignment of jackets to Sweden (Yunus M. et al 2012). 

2.2 Policies and Government's Role 

After the independence, seven industrial policies have been introduced. The first industrial 

policy came out in 1973. After that, the policy has been revised several times including the 

new industrial policy of 1982; revised version of it 1986, 1999 and the latest one of 2010. 

These policies are made to set up the production phase in more efficient way and to 

enhance the economy. The latest 2010 policies mainly focus on rapid industrialization to 

make stronger the economic growth of the country. 

During early eighties, the government encouraged many entrepreneurs to involve in 

garment industries. Government gave duty free machinery import opportunity to expand 

the garment industries and issued many licenses to new local entrepreneurs. As a 

consequence, a number of garment industries rapidly increased following the export 

oriented garment trend. The export amount increased rapidly from 1.3 million USD to 116.2 

USD  during 1981 to 1984 (Yunus M. et al 2012). Government played a great role by 

providing back to back L/C opportunity and facilities of bonded warehouses. These 

promoted as key feature to expand the rapid growth of garment industries. Government 
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also took steps to duty free import access for the raw materials, dyes, chemicals and even 

cotton used in manufacturing garment products. The government of Bangladesh always 

focused and encouraged export oriented industrialization. 

2.3 Socio-economical Issues 

The garment industries became the backbone of the economy of Bangladesh. It is the third 

largest garment producer and exporter following China and European Union (Table 1). It is 

predicted that the garment industries of Bangladesh will continue its growth and will adopt 

the market place triple by 2020 (Kakuli A. et al 2012). 

The international consulting company McKinsey created a report based on the garment 

production, labour costs and the market situation. According to it, increasing wages of 

labour in China and labour shortage may lead the buyers to attract Bangladeshi exporters. 

Garment exports of Bangladesh provides 80 % of total export items consisting of 17.9 Billion 

USD in 2011. It plays 13 % of total GDP of Bangladesh. According to BGMEA (Bangladesh 

Garment Manufacturers and Exporters Association), about 3,6 million of workers are 

involved in this industry in 2012 in which most of them are women (Kakuli A. et al, 2012). 

These garment workers play an important role to reduce poverty of Bangladesh. 

Most of the workers came from village areas of different parts of the countryside. Before 

working at garment industries, most of them were unemployed or non-earning person. But 

due to the garment industry work, they could change their livelihood. Although, the wages 

of them are very low and considered as the lowest of the world. 

Table 1. Five leading garment exporter countries, 2010. (Source: World Trade Statistics 2011. WTO) (Kakuli A. 
et al, 2012) 

Exporter Export value in  Billion USD  World export % 

China 130 36,9 

EU 99 28,1 

Bangladesh 16 4,5 

Turkey 13 3,6 

India 11 3,2 

 

2.4 Role of BGMEA 

BGMEA (Bangladesh Garment Manufacturers and Exporters Association) is the main 

organization formed by the garment manufacturers in 1982 (Yunus M. et al 2012). The main 

task of BGMEA is to promote the industrial perspectives and to assist the factory owners and 

exporters in various ways. Until today the model of BGMEA has worked efficiently for the 

factory owners. It could able to provide the necessary assistance to the members of BGMEA. 

At present, it became the most important trading organization of the country. It plays a 

great role in terms of interests of factory owners and exporters, serving collective needs, 

provide an important voice to export quota negotiations and administrations. It regularly 

arranges the annual convention where it presents new products and industry profiles to 
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foreign buyers. BGMEA also promotes its members to have a better working environment, 

child labour issues, interaction with government authorities, taxes, wages and accidental 

issues. 

2.5 General Overview and Challenges 

Textile industries play a significant role in the economic development of Bangladesh. 

Although, the foreign market of Bangladeshi garment products have increased highly for the 

last few years, the country is facing several challenges in its regular growth rate of garment 

products exported. There are many factors that are working behind facing challenges in 

garment industries. The global recession is one of the important issues to mention for which 

many foreign buyers placing less orders from Bangladesh. Although it is said that the world 

recession did not touch Bangladeshi garment exports severally due to turning of new buyers 

who used to deal with China. The major challenges of the Bangladeshi garment industries 

are their safety issues. There are many fire accident and some building collapse accidents 

including thousands of workers death and injuries. These issues are burning topic for the 

foreign buyers as well as its consumers worldwide. Besides these, increasing production 

costs due to increasing price of energy and materials, demand of increasing labour costs, 

unfavourable trade policies and unstable political situation  also plays important role to push 

this large industries in to a great challenge in the future. 

Increasing cost of textile production is the most important challenge facing most of the small 

industries. The main reasons of increasing cost are high inflation, high interest rate, lowering 

the value of Bangladeshi currency against US dollar. The increasing price of energy and fuel 

also enforces to higher cost. Moreover, the daily life expenditure of the people increased 

dramatically for last few years which lead the workers to demand of increased salaries. 

Depreciation of Bangladeshi currency makes high import cost of raw materials as well as 

importing machineries. Besides, the equipment and machineries used in most of the 

garment sectors are not modern or not equipped with latest technologies. Therefore, the 

regular need of updating machinery and equipments is a challenge to the global textile 

competitiveness. Most of the garment factories use old machineries and follow traditional 

ways. Power shut down is a common thing as a consequence of electricity crisis in 

Bangladesh specially during the summer time. Regular power shut down interrupts the 

smooth production and decreases the production rate.  This effects the export to supply  

customers on due time. On the other hand, the alternative energy solution available is fuel 

based on generators, which provides high cost to the production. 
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Chapter 3   

Product Sustainability 
Manufacturing environment friendly products in a sustainable way is the most important 

and emerging issue at the present phase of industrialization. The main focus comprises not 

only to the products quality sustainability but also it focuses on the manufacture processes 

including raw material resources from cradle to grave. Nowadays many companies and 

organizations focus on the environment friendly way of production. Sustainability of the 

garments industry is also a burning issue, needed to adopt cleaner and improved technology 

and management for better environment. 

3.1 Introducing Life Cycle Assessment 

Life Cycle Assessment (LCA) is an important tool for achieving environment friendly 

products. Many companies have recently committed to apply LCA for their manufactured 

products. An LCA inform the consumer about the environmental effects and consequences 

including water use, CO2 emission and the eutrophication process during the entire life of 

the product. It leads to reduce of water use, CO2 emission as well as the level of 

eutrophication process if it followed strictly and in a systematic way. Introducing LCA of the 

garment products will promote green labelling of garment products. 

The chosen product for LCA for this study is a men blue cardigan which is 100% of cotton, 
medium sized, closure five buttons (Figure 2). The cardigan weight is approximately 400 
gram. The cardigan  was manufactured in Dhaka Bangladesh and cotton was imported from 
India. 

 

 

Figure  2. The chosen cardigan for LCA (Source: www.Zalando.se) 
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3.2 Methodology 

A streamlined Life Cycle Assessment is taken as method to analyse the product. For this 

purpose as a tool, Gabi 6 educational version software by PE international is used. The 

software has a simple interface and has its own huge database that create automatic 

balance calculation. The visualization of the flow chart is also simple and systematic. This 

streamline LCA follows LCA defined by ISO 14040. During this LCA analysis the French EPA 

guidelines were followed which only consider the main three environmental indicators: 

water uses, CO2 emissions and eutrophication. In Gabi 6 software CML 2001 impact 

assessment method was considered. To calculate transport distance Google earth software 

was used.  

3.3 System Boundary and Limitations 

The main system boundary considered in this streamlined LCA is the based on 'cradle to 

grave' following cotton production to the disposal of cardigan. The consumer are considered 

to live in Sweden. The energy consumption of transport  is also included. It is assumed that 

the use period is 1 year. The followings are excluded from the LCA: 

 Production of transport and factory plant equipments 

 Transport of consumers to store 

 Water and energy used for waste water treatment 

 The retail shop water and energy use 

 Package and button production 

 Detergent production 

 Dyeing production 

 Packaging and button disposal is not included. 

Data availability in field base was not satisfactory, but the database from Gabi 6 education 

version and Eco-invent was sufficient to continue this study. Available data may differ 

considerably based on factory, place, energy use and type of transport mode used. The 

electricity source type can be different from production of cotton phase, manufacturing 

phase as well as use phase. The data input here for manufacturing cardigan is therefore 

substantially based on Bangladesh based manufacturing industries and India based cotton 

production. 

3.4 Conceptual Model 

Although in the conceptual model (Figure 3), it is shown packaging and button production, 

during the Gabi software calculation, the Gabi 6 data base were considered only. The energy 

from electricity and diesel uses was modelled with Gabi 6 database. The entire period of 

cardigan use phase is considered one year period. As cardigan represents a seasonal dress 

and the user phase is in Sweden, seven months is considered as consuming time in the year. 

The cotton production is assumed to be in Andhra Pradesh of India and the manufacturing 
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phase is in Dhaka, Bangladesh and the user phase in Gothenburg, Sweden. It is also assumed 

that to make a 400 gram cardigan, 1400 gram cotton is used. 

 

Figure  3. Conceptual model of a Cardigan production 
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After finishing production of the cardigan, it requires to be packed. There are twelve 

cardigans wrapped in a single polypropylene plastic bag. The plastic bag weighs 8 gram. After 

wrapping with the plastic bag it is kept in a corrugated box. The empty box weighs 1.5 kg. 

One corrugated box contains 24 cardigans. The functional unit is one men medium sized 

cardigan weighs 400 gram. 

3.5 Transportation 

The cotton production in India is assumed to take place in Andhra Pradesh as it is the most 

cotton producing state. Therefore the distance is calculated only from the capital of Andhra 

Pradesh, Hyderabad to Dhaka Bangladesh via road transport. The distance between cotton 

field to cotton processing factory is neglected here. The transport vehicle type is a 20 ton 

truck, diesel driven. The main cardigan manufacturing factory is located at Savar, Dhaka. The 

packaging and button producing company is also assumed to be in Dhaka with a distance of 

30 km in total. After manufacturing the cardigan and wrapped with package, it is ready for 

export. The main port of Bangladesh is Chittagong port. The distance is calculated by road 

distance with similar type of truck (20 ton and diesel driven). From Chittagong port the 

twenty feet container unit (TEU) is loaded which has capacity of 6000kg (Petersson, 2010; 

Beittoei A. et al 2010). 

From Chittagong port, Bangladesh the export products are transported by a large ocean 

going ship (heavy oil driven) to Gothenburg, Sweden. The distance between the two ports 

are calculated by using Google Earth software (Figure 4) which is approximately 18,838 km. 

The ocean route follows the regular shipping route and it does not follow two point straight 

line distance measurement. From Gothenburg port the unloaded goods are carried by truck 

Figure  4. Transportation route of the whole process 
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(20 ton, diesel driven) to the distribution centre of the importing company. From distribution 

centre, the goods are delivered to other cities retail stores according to their demand. In this 

study, the retail shop is assumed to be in Gothenburg city. The customers transportation to 

retail shop and to their home is not considered in calculation and also the disposal stage 

transportation is excluded. 

Thus the major transport distances considered for this study were: 

 Transporting cotton from Hyderabad, India to Dhaka, Bangladesh by truck. Distance 

calculated approximately 1810 km. 

 Transportation of package and button to cardigan manufacturing factory is assumed 

to 30 km by truck 

 From Dhaka factory to Chittagong port is by road 245 km 

 From Chittagong port, Bangladesh to Gothenburg Port, Sweden by ship container: 

distance calculated approximately 18,838 km. 

 From Gothenburg port to distribution centre is assumed 60 km by road. 

 The total distance is calculated 20,983 km. 

3.6 Use phase 

The use phase starts from the purchase of the cardigan of customer from the retail shop. 

The carrying distance using car is neglected here assuming walking or cycling distance from 

the residence area. Washing and ironing is the most important part which produce emissions 

and consume energy and water. Drying tumble dryer is not suggested according to the 

product. As winter is the most common season in Sweden, it is assumed that 7 months use 

of the cardigan for a one year period. It is also assumed 20 washes during this time and each 

wash contains: 

 40°c temperature wash, and 20 wash per year 

 7kg of cloths are assumed to wash together 

 10 liter water is used for 1 kg cloth wash for a single time  

 Therefore, 4 liter water is used for 400 gram cardigan. 

 20 gram detergent is assumed per wash 

 1,69 MJ energy per wash, and 0,1 MJ energy/ Cardigan 

 0,25 kg CO2 equivalent emission per wash is assumed 

 For ironing, 0,1 MJ energy each time. Therefore, 2 MJ for 20 times a year. 

 

Detergent production is not included in the LCA assessment. However, the compounds of 

detergent is mentioned  during the modelling with Gabi 6 which as follows (Figure 5). 
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Figure  5. Detergent compounds percentage (adapted from Bourrier et al 2011) 

 

Although some people does not do iron their cardigan but there are some others who likes 

to iron. Here Ironing is considered according to wash per year. 
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Figure  6. Textile disposal scenario with average French data (ADEME/AFNOR, 2011) 
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Figure  7. Eutrophication Potential (kg eq. Phosphate) using Gabi 6 software 

3.7 Disposal 

After a certain period of use, the cardigan needs to be disposed. Although there is an option 

open for reuse as second hand to other consumers or recycling. From the Figure 6, it can be 

assumed that landfill and incineration is the most destination at the end of life. Focus should 

go to incineration with energy recover rather than traditional landfill process. As Sweden use 

incineration for recovery of energy, therefore disposal goes through incineration. As a single 

cardigan cannot perform two types of disposal process, it follows only incineration. Landfill is 

not a recommended option here. 

3.8 Result of LCA 

The main task of the LCA is to find out the three main environmental indicators according to 

ISO 14040. Using calculated data and Gabi 6 database, the LCA model is prepared 

(Appendix). The LCA model result for a single cardigan comes out as following: 

Water Usage: 5069 liter 

Global Warming Potential: 3,07 kg eq. CO2 (Figure 8) 

Eutrophication Potential: 0,00127 kg eq. Phosphate (Figure 7) 
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Figure  8. Global Warming Potential CO2 emissions to air (Kg eq.) using Gabi 6 software 

The result shows large amount of water consumption. The maximum water consumption 

stage is cotton production following by cotton processing and washing at user stage. The 

global warming potential CO2 eq. provides (Figure 8) a clear idea about CO2 emissions in 

various stages of cotton cardigan LCA. Incineration provides the highest amount of emission 

followed by cotton processing stage. The other environmental indicator eutrophication 

potential mainly comes from the fertilizer use at cotton production fields. The garment 

factory usually produces 100,000 to 150,000 pieces of cardigan per month according to 

supply order. Therefore, the consequence applies proportionally.  
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Chapter 4 

 

Cotton Processing and Effluent Treatment 

4.1 Cotton Processing 

From raw cotton to finished textile product consists of several stages. Sometimes all these 

stages comprise in a single industry but in most of the cases, it diverges into several small 

units of different factories. The textile cotton production process starts with preparing 

cotton fibres, transforming into yarn, weaving, converting yarn to cotton fabric, dyeing and 

finishing the textile.  After preparing textile fabric, it comes to next stage as manufacturing 

textile or garment products. In many cases, some associate small industries are also involved 

at this stage where they need to make zippers, buttons etc. In general, the textile process 

goes through some common stages including yarn preparation, fabric preparation, wet 

processing and final textile fabrication (Figure 9) (Babu B.R. et al 2007). 

 

Figure  9. Flow diagram of various stages of Textile processing (Modified after Babu B.R. et al 2007). 

Most of the effluents are released at the wet processing of textile fabric. During the desizing 

sub-stage, about 50% of water pollution occur containing high amount of BOD (Babu B.R. et 

al 2007). In this stage starch are removed as its presence can hinder the dyeing penetration 

into the fibres. Usually, starch are either removed or converted to water soluble products by 

hydrolysis or an oxidation process. For this, diluted mineral acids, sodium chlorite, sodium 

bromide etc are used (Batra, 1985). 

Yarn naturally provides a gray white or creamy color appearance into the fabric. Therefore, it 

is necessary to decolorize the yarn. Bleaching is the main process by which yarn converted to 

white yarn. Chlorine bleach is most common and the oldest procedure. During bleaching 

with a hypochlorite agent, toxic by-products are produced which are reduced by halogen. 

Per-acetic acid is alternatively introduced in recent years as a replacement of the 
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hypochlorite agent. It is considered as comparatively safe for environment as it decomposes 

acetic acid and oxygen in a biodegradable way. This also provides high bright appearance 

with less fiber damage (Babu B.R. et al 2007). 

To improve the strength of the fiber and to increase the dye uptake, cotton fibers are 

mercerized. It is done with a solution of 18 -24% NaOH (Sodium Hydroxide) and washes 1-3 

minutes with caustic solution (Babu B.R. et al 2007). This process provides better luster, 

improved strength and absorbance of dye uptake. During this process, a large amount of 

toxic waste waters generate into effluent. 

Dyeing of textile fibers or the fabric is carried out by various chemical agents. Water is 

essential during this stage to convert the dye and to produce steam. According to 

Chakraborty et al (2005), one kilogram of cotton fiber with reactive dyes requires 30-60 

gram of dyestuff, 600-800 gram of NaCl and 70-150 liter water. Each year approximately 

80,000 tonne of dyes are used. Several treatment baths are used immediately after the 

dyeing process, which produce a large amount of waste water containing organic 

substances, salt etc. 

Printing is sometimes considered separately or associated with dyeing process. Although it is 

a part of dyeing, it mainly focuses on the design. During the dyeing process a solution of 

color is used whereas the printing process use a thick paste or creamy dye. The printing 

process adds hydrocarbon effluents to the waste stream. 

Finishing is the last stage of cotton textile processing. It is necessary to improve the specific 

properties of the textile. Various finishing agents are used for cross-linking, softening and 

water proof quality. This process also generates waste water. 

4.2 Dyeing Effluent and Environmental Effects 

Dyeing of textiles is the ancient art going back to the Bronze age (Practical Action, 

Unknown). Gradually, it became a sophisticated technique with using plants and fruits. Later 

on with the advance of science the age of chemical dyeing was introduced and various 

synthetic compounds were used for dying especially for commercial purposes. At present, 

several methods are applied in the textile dying process. Among them continuous, semi-

continuous and batch dyeing are commonly used (Warren S. Perkins, 1991). The type of 

dyeing method depends on the type of yarn, fibre, fabric and quality of garment. However, 

the dyeing industries are considered one of the most pollution creators.  There are many 

dyeing industries  which grew up in Bangladesh and which play a great role of the economic 

growth of the country.  Most of these dyeing industries are located in Narayanganj, Gazipur 

and Savar area (Islam M.M et al 2011). 

Textile dyeing requires a large amount of water and produces a huge amount of  toxic waste 

water (Figure 10). Unfortunately, most of the waste water are discharged into nearby water 

bodies or rivers through the drainage system. Besides, solid waste and sludge are also 

discharged into nearby land or surface water bodies. Thus these industries pose a serious 
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threat to the environment as well as to the surrounding ecosystem. The presence of toxic 

elements in water from the industrial effluent may cause the change of the properties of the 

aquatic system and lead to water borne diseases. It can pose risk to spread epidemics and 

can affect on socio economic condition of the people living those areas. Several villages at 

Gazipur and the D.N.D. embankment area are already affected by environmental 

degradation (Islam M.M. et al 2011). 

4.3 Health Risk to Workers 

The health hazard poses higher risk to those people who handle the dyeing process within 

the factory. They can be effected directly or indirectly. The toxicity comes mainly from the 

chemical components used for dying process. The mixed acid is usually a mixture of H2SO4 

(Sulphuric acid) and HNO3 (Nitric acid). Working with acids need an extensively higher 

precaution to handle, otherwise it can burn skin horribly. Together with nitration toluene 

and benzene, these acids are commonly used (Islam M.M et al 2011). Nitric-per-oxide and 

Nitrous fumes can effect on human body by irritating of the respiratory system. This may 

cause bronchial problems and fatal pulmonary edema ( DoE, 2008 ). The noise level inside 

the factory is much more higher than the normal level of human ear adaptation. Working in 

longer period in such conditions may lead to workers to permanent hearing damage. 

Workers may suffer also hearing loss and headache. Dyeing solvent, brighteners, chlorine, 

flame retardants, heavy metal molecules are harmful for human skin and respiratory system. 

Textile fibres, synthetic fibres, cotton dust and formaldehyde expose high risk to respiratory 

system related diseases. 

4.4 Effluent Waste Water  

Generally, the dyeing waste water are colorful and dark. Dyes usually contain various organic 

compounds including different functional groups. Amine, carboxylic and azo functional 

groups are common among them. Azo dyes are the mostly used dyes for textile. Azo dye 

produces aromatic amines and other degradation products that are highly carcinogenic 

(Szymczyk et al, 2007). Mostly these dyes are either trapped in bioflocs or adsorbed  and not 

biodegradable under aerobic condition. Thus these dyes pose serious environmental impact 

and affect easily on aquatic ecosystem. Dyeing waste water contains a high COD/BOD quota, 

different solids and chromium (Table 2). 

Table 2. Average composition of textile dyeing waste water (Babu B.R. et al 2007) 

Substances  Values 

pH 9,8 -11,8 

Alkalinity 17-22 mg/l as CaCO3 

BOD 760-900 mg/l 

COD 1400-1700 mg/l 

Total solids 6000-7000 mg/l 

Total Chromium 10-13 mg/l 
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All textile dyeing industries should have their own waste water treatment plant or Effluent 

Treatment Plant (ETP). Unfortunately, most of the textile dyeing industries of Bangladesh do 

not have any ETP or waste water treatment plant. Therefore, they discharge untreated 

effluent to the nearby area and water body.  Mostly, these drainages are connected with the 

nearby river or lake. Thus they contaminate the soils as well as pollutes the nearby water 

body terribly. One important example of horrible pollution is the Buriganga River. The river is 

mostly polluted due to the industrial untreated effluents. Most of the industries situated 

close to the river and discharges their all types of waste water directly or indirectly into the 

river. They also dump their solid wastes and sludge at the bank of the river. As a result, the 

river has become highly polluted and lost the aquatic ecosystem. The Turag river is also 

important to mention as it is also situated in the vicinity of the high industrial area. 

Figure  10. Flow diagram of textile dyeing process with Water 
use (modified after Islam M.M. et al 2011). 
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4.5 Effluent Treatment Processes 

Several treatment processes  exist for textile dyed waste water. Some common treatment 

processes are discussed shortly here. 

Biological Treatment: Biological treatment is not a successful process among all others as  

complicated chemicals are used in dyeing which have low biodegradability. Activated sludge 

are commonly practiced. Aerobic biological treatment is not effective enough against dyes 

so adsorbent are added. Usually activated carbon or bentonite clay are used to non 

biodegradable substances (Pala and Tokat, 2002). Biological Aerated Filter (BAF) based 

technologies are a recent developed procedure to treat waste water.  

Coagulation-Flocculation Treatments (CFT): This procedure is used to remove organic 

substances. This process is effective to remove insoluble dyes. Due to several restrictions 

and cost, it is also not widely used. 

Adsorption on Activated Carbon: This treatment process is either a combination of 

biological treatment or a combination of coagulation - flocculation treatment process. 

Biological or CFT process works as pre-treatment before adsorption on activated carbon due 

to the blockage of filter by suspended solids and organic substances. It is an expensive 

process. 

Ozone Treatment: Ozone is commonly used in water treatment and recently it is also used in 

industrial effluent treatment. Using ozone in water treatment donates color but does not 

effectively enough reduce COD. Installing an Ozone plant is also costly. 

Electrochemical Technique: This is mostly a more effective technique than others of the 

dyeing waste water treatment. The interaction of iron electrodes and the dyeing solution  

removes acids and metal complex dyes by adsorption and degradation (Babu B.R. et al 

2007). The pH controlling plays an important role in this process. There is no sludge 

formation in this treatment process. Moreover, the recovery of chemicals and metals are 

possible in a easier way. Environmentally it is also considered a better procedure as it 

reduces significantly the emission of gas, liquid effluent and solid waste. It produces an iron 

hydroxide residue which is generated from the iron electrodes within the cell. 

Reverse Osmosis: This process allows removal of chemical compounds, mineral salts and 

hydrolyzed reactive dyes. Reverse osmosis membranes can hold the most types of ionic 

compounds. 

Nano-filtration: It is found to be an alternative process and provides satisfactory results. It is 

also favourable to environment. This process only filters coloured effluent treatment. Nano-

filtration can be combined with adsorption. 

Ultra-filtration:  This process removes macromolecules and particles. The process cannot 

perform well eliminating dyes substances. Treated waste water by the procedure is often 
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regarded as less treated. The ultra-filtration process is used as pre-treatment of reverse 

osmosis treatment. 

Table 3. Various treatment process of textile effluents with major advantages and disadvantages (Modified 
after Babu B.R. et al 2007) 

Treatment Process Advantages Disadvantages 

Biological Removal of oxidizable 
substances 90% 

Lower biodegradability of 
dye 

Coagulation-flocculation Removal of insoluble dyes Sludge blockage of filter 

Adsorption on activated 
carbon 

Removal of suspended solid 
and organic substances 

 Expensive  

Ozone Treatment Decolorize well No removal of COD 
Costly process 

Electrochemical High capacity of  different 
volumes and pollution loads 

Sludge of Iron hydroxide 

Reverse Osmosis Elimination of all type 
mineral salts, hydrolyze 
reactive dyes, chemical 
compounds 

High pressure 

Nano-filtration Separation of organic 
compounds of molecular and 
divalent ions from salts. High 
concentration treatment 

Deposition of dissolved 
solids 

Ultra-filtration  Low pressure Poor quality treatment 
 

The table 3 shows main advantages and disadvantages of the various treatment processes. It 

shows that none of the treatment process is efficient enough alone to treat the textile 

effluent. Therefore, combining one or two processes can solve the effluent treatment in 

efficient way. 
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Chapter 5 

Eco-dyeing and Cleaner Production 

5.1 Effluent Treatment and Cleaner Production  

Decreasing pollutants and reuse of the waste water in the dyeing process is mostly more 

important than releasing it to a water body or nature after treatment. The main focus should 

go to the waste minimization stage. Although, the quality of treated water depends on the 

treatment methods applied. So it is important to choose the right treatment procedure. 

Nowadays using cleaner production is mostly discussed and widely applied to improve the 

resources use more effectively and producing less waste or contamination. According to 

UNEP (1990), cleaner production can be defined as: 

''A continuous application of an integrated preventive environmental strategy to processes, 

products and services to increase overall efficiency and reduce risks to humans and the 

environment.'' 

Using cleaner production can be one of the key issues that can lead to less pollutants as well 

as promote recirculation of the treated water in the dyeing system. Cleaner production of 

dyeing waste water requires the whole system design to go through a revision of the dying 

process and water usage in each steps. The best strategy goes for limited, reduced and 

controlled water flows in each step.  

 Review of the whole dyeing process design and possibility of  minimizing inputs 

 In possible cases, combined treatment can be applied 

 Choosing the appropriate treatment process for effluent 

 Find out the possibility of treatment of waste water immediately after each stage and 

re-circulate it. 

 Levelling out the waste water flow. 

 Recovery and recalculate flow function  

5.1.1 Possibility of Combined Treatment system 

Most of the treatment process has its own limitations and therefore cannot perform a 

satisfactory result. Therefore, often it is shown that various combination of treatment 

processes are used widely. Although it requires high operating costs, a combined treatment 

provides better as waste water can be re-circulated or reused. A combined method of 

adsorption and nano-filtration  can be a good option for better performance. On the other 

hand, ultra-filtration and microfiltration can also be used as pre-treatment before the 

reverse osmosis process (Ciardelli, 2001). 

5.1.2 Choosing Appropriate Treatment:  

Membrane based treatment process is one of the best methods for treating textile effluents. 

This is also considered  an ecologically friendly procedure. The methods can be reverse 
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osmosis, ultra, nano or microfiltration depending  on the quality. Membrane treatment 

separates dyeing auxiliaries and hydrolyzed dye stuffs effectively. It can reduce BOD, COD 

and coloration of the waste water. The quality of the ultra-filtration and Microfiltration is not 

satisfactory but can be used as pre-treatment process for other process or as combined with 

others. 

5.1.3 Step by Step Treatment 

Waste water can be treated separately and can remove pollutants step by step. Dyes and 

the intractable organic compounds can be oxidized electrochemically to biodegradable 

substance and then can be treated with aerobic biological treatment. As a second step 

electrochemical oxidation process can be used to remove color and odour. Photochemical 

treatment can be used after this stage if there is any possibility of having microbial 

organisms. 

At low concentration, to separate organic compounds adsorption with activated carbon can 

be a good option but at high concentration, adsorption with polymer adsorbent works 

efficiently (Nilsson L. et al 2007). For recovery of ionic substances, ion exchange performs 

better at low concentration. Membrane separation works fine with large molecules and 

medium high concentration. 

5.1.4 Levelling Out: 

For the industrial waste water treatment process, it is important to consider the levelling out 

of the waste water properties. The main purpose is to get a stabilisation value for the 

pollutant properties such as pH, BOD etc. This will provide every time a more or less similar 

composition and characteristics of pollutants which is much easier to handle with necessary 

treatment process. Levelling out of waste water can be treated efficiently in the treatment 

plant. 

5.1.5 Recovery Function 

Cleaner production gives emphasis on getting recovery of substances from the waste flows 

and reuse it. Using a stripping, adsorption and regeneration process, toluene mixed waste 

water can be recovered and re-circulated into the system (Nilsson L. et al 2007). By using a 

stripping process toluene mixed waste water passes through a treatment process where air 

with toluene pass out via an activated carbon chamber. Activated carbon adsorb toluene 

and release cleaned air. After saturating with toluene within the activated carbon chamber, 

steam is put in by which toluene is condensed and separated by a gravity separator (Figure 

11). In this process, recovered toluene can be reused in the system. 
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Figure  11. Recovery of toluene at textile print waste water (Nilsson L. et al 2007) 

5.2 Eco-textile and Eco-dyeing  

5.2.1 Common Effluent Treatment Plant 

 According to Bangladesh government all textile dyeing and tanning industry should have 

their own Effluent Treatment Plant (ETP) to fulfil the legal requirements. Unfortunately, very 

few of those industries follow the requirements and there is no monitoring or enforcement 

of implementing the law. As a result many industries directly or indirectly discharge their 

effluent to the nature. The establishment of ETP requires high costs. It needs approximately 

7-20 million taka as well as 1840-2760 m2 land. The operating cost for cleaning 1000 liter 

waste water also require expenditure of 20-30 Taka (Chowdhury N.S., not known). 

Therefore, local small factories cannot afford to establish ETP. 

As most of the textile industries are situated more or less close to each other in a same area, 

there can be a alternative way to figure out the ETP establishment. Introducing Common 

Effluent Treatment Plant (CETP) in single industrial area can be a good solution (Islam et al, 

2011). Several industries in small cluster or area can jointly install and operate the ETP with 

sharing the cost. It will eliminate the cost and encourage the small scale factories to treat 

their effluents rather than discharging to nature. The design of the CETP can be similar or 

customized but should prioritize according to the pollution types and load of each industries.  

5.2.2 Eco-friendly Textile Fibers 

Cotton production is highly water intensive although it is difficult to measure the amount of 

water usage. The production also needs a huge amount of pesticide usage. According to 

Higginson H. et al (2010), about 55% of whole pesticide usage in India goes to cotton crop 

production. The interesting fact is cotton production of India represents only 5% of whole 

agriculture land use. Cotton being a most water and pest intensive crop, consume 

approximately 11% of the whole world's total pesticide (Islam et al 2011). As a consequence 

of large amount pesticide is used, which poses a great environmental risk as well as health 

hazards. Therefore, the cotton production should consider an environment friendly way of 

cultivation. 
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Organic Cotton: The alternative and eco-friendly way is organic cotton. Organic cotton 

cultivation does not use chemical fertilizer or pesticide. Instead it uses organic fertilizer for 

example, composts, cow dung and natural pesticides such as neem oil (Higginson H. et al 

2010). Thus organic cotton production does not provide water and air pollution and soil 

contamination. No use of chemicals improves the soil fertility and decreases the overall 

pollution level. Moreover, it provides better or equivalent fiber properties than traditional 

cotton production. 

Recycled Cotton: Recycled cotton can be an important source to recover cotton. The unused 

and waste of cotton during spinning and weaving can also be collected and reprocessed into 

yarn and fabrics. 

5.2.3 Industrial Symbiosis Approach  

The industrial symbiosis process is defined as a circulation of produced by-products or 

wastes from an industrial system to use at another industrial system as resources. The main 

purpose is to have efficient use of material resources as well as reducing the wastes and 

achieve cost minimization. Garment industries in Bangladesh can apply it by recirculation of 

their by-products to another factories or industries. For example, the cutting extra pieces of 

the textile fabric can be used at another industry for textile bag making as raw materials. The 

lime and alum from the waste sludge of the Unique Washing and dyeing industry ltd is used 

as chemical fertilizer at local farm (Islam et al, 2011). 

5.2.4 Natural Dyes  

Most of the dye stuffs are nowadays made of synthetic compounds that produce effluent 

containing chemicals. Instead of using synthetic compounds or chemical, natural dyes can be 

a better environment friendly solution. From the ancient time, many nations are using 

natural dyes sourced from plants, fruits, berries etc. These naturally sourced dye stuffs are 

boiled and applied into fabric. In fact, natural dyes provide better aesthetic quality in some 

cases. Although, mordants are used to fix the dye into fibers which contains chemicals such 

as alum, iron, copper sulphate etc. However, chromium based mordants are not 

recommended due to its toxic nature. 
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Chapter 6 

Garments Industry and Sustainability 
Although the garment industry of Bangladesh is expanding dramatically day by day, it 

already has started to face several problems in different aspects. At initial stage, many 

readymade garment factories start as local domestic tailoring outfits. After a certain time, it 

starts to get sub-order from other big garment exporting companies of Bangladesh and 

gradually grow up as a big independent garment factory later on. Therefore, from the very 

beginning of the set up, no industrial building structure or policies are followed. Moreover, 

many of workers come to start working these small factories directly from village area who 

used to work at agriculture before or having no work experience. The lack of skill and gap of 

living style from village to city area, these poor people will become the most victims of 

garment violence and tragedy. They get lower salary and get a very poor living. They often 

suffer many problems and harassments at work. In many cases, they do not get the salary, 

bonus and overtime work compensation in time. In many factories, they are forced to work 

extra time without having an overtime salary. As most of the workers are unskilled and 

uneducated, they do not join a quality trade union and thus do not get any chance to 

influence on policy making and get access to trade union assistance. 

6.1 Poor Wages 

Garment workers of Bangladesh receive the lowest wages of the worlds (Table 4). This is the 

main reason behind the low production costs that attracts the foreign buyers to trade with a 

cheap price. The salary of the garment workers has been increased three times since 1994. 

During that time the minimum salary was 930 taka (8.3 Euro) per month which was changed 

after a long time to 1662 taka (15 Euro) in 2006. But it was not sufficient enough to maintain 

living costs. Therefore the workers continued to protest against low wages. As a result, in 

2010 the wage board raised the minimum wage to 3000 taka (27 Euro) per month. Although 

the demand of wages of the workers was 5000 taka (45 Euro)  (Kakuli A. et al 2012). The 

most recent updated (November, 2013) minimum wage was decided 50 Euro per month. 

The wage board is an organization under Ministry of Labour and Employment who decides 

the wage scale from government's perspective. Overtime compensation and subsidies have 

been included to the regular wage of the workers in some factories, but the workers do not 

receive it in time. In many cases, overtime hours are not recorded properly.  

Table 4. Comparison of labour costs in 2008 ( Source: Jassin-o-Rourke, 2008) 

Country USD/ Hour 

Bangladesh 0,22 

Cambodia 0,33 

Vietnam 0,38 

India 0,51 

China 0,55-1,08 

Turkey 2,44 
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The workers and labour unions claimed that the recent wage fixed by the wage board is not 

sufficient enough to meet the present high costs of living and increasing trend of inflation. 

Therefore, the protest against the low wage turned to violence and several workers died and 

was injured. Workers often demonstrate against the minimum wage, call strikes that lead to 

huge amount of loss to the factory owners, put threat to national economy.  

Working excessively overtime is another problem. Workers often do overtime due to earn 

extra money to cover high living costs. In many cases, the workers are compelled to work 

overtime due to meet up the demand of supplier in time. According to Bangladeshi labour 

law 2006, eight hours per day comprises a standard workday and six days a week. Therefore 

48 hours per week is considered as work week that can be extended to maximum 60 hours 

including overtime. According to Kakuli A. et al (2012), Bangladeshi garment workers do 

average 76 hours per week which is far away from the standard work week. The labour act 

2006 also states that a worker should have been paid within 7 working days of completion. 

Unfortunately, most of the factories practically do not follow this. In general, around 50% of 

net profit of the industry goes to workers wage which is commonly practiced worldwide, but 

in Bangladesh only 30% of net profit is spent on workers wage (Yunus M. et al 2012). 

According to the article of Yunus M. et al (2012), the costs of living  have increased by 35% 

since 2006 whereas Centre for Policy Dialogue (CPD) claimed it to 70%. The wage board 

considers several issues to prepare for a decent minimum wage level such as basic living 

standards, costs of living, production cost, cost of the produced goods, inflation rate, job 

types, business capacity, socio-economic condition etc (Yunus M. et al 2012). Several 

controversies appear with the living cost estimation and with other issues from the 

government and different non government agencies. Thus the minimum wage calculation 

does not often reflect the reality. 

6.2 Gender Equality  

The expansion of garment industries of Bangladesh has provided a huge opportunity for 

women workers. According to the article of Nidhi K. (2009), during 2004 among 1,8 million of 

garment workers of 3480 factories, the number of women workers were 1.5 million. It shows 

that around 80% of garment workers are women (Figure 12). The lack of education and lack 

of work skill attracts women to work in garment sector even with low salary. Before 

employed, most of them were unemployed and used to do household work or agriculture. 

The garment owners took it as opportunity to provide lower wages to these newly moved 

women from village areas. Many literatures suggest that most of the women workers are 

unmarried and younger. Although Kabeer (2004) claimed that about 40 to 50% of the 

women workers are married and even working mothers. The major factors that drive them 

to engage at garment industries are poverty, family conflict and divorce (Nidhi K. 2009). 

Working at garment industries provides women better economic capabilities even with a low 

wage as well as social capabilities as they get new job identities. 
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Figure  12. Women workers in a garment factory, Bangladesh (Source: Shahriar Sharif, 2012) 

Although the garment industry of Bangladesh represents a large portion of female workers 

there are several inequities at work. Women are often employed in jobs with less or non 

technical skill compare to men. In some cases, female workers are paid lower than that of 

the man with similar job. Sexual harassment of women workers are another common 

offense. Many female workers have harassing experiences during getting salary or working 

at a night shift. Most of the cases, the boss or senior supervisors harass rather than their 

male colleagues. A majority of the female workers do not complain to authorities or police 

due to the fear of losing the job. Lack of an informal  recruitment process, lack of skill and 

employment proof, social negligence to victims lead them to keep silence against the sexual 

violence. Sometimes, during salary payment time, female workers are compelled to cut out 

certain amount of money in the name of so-called  developing fund and a willingness to 

protest results in physical torture. During pregnancy, most of the female workers do not 

receive any compensation. In fact in many cases, they lose their job. 

6.3 Trade Union 

The trade unions of garment industries are not fully operating. Trade federations and labour 

unions are mostly connected with the state political parties. Instead of focusing garment 

worker issues, the union leaders often are kept busy with the dominant political party issues 

of the country. Therefore, in most of the industries, the trade unions are not functional. Only 

few trade unions are active. The poor structure of trade union provides the negligence of the 

workers right as well as poor result of different practical issues with wage calculation, 

women inequity, harassment and violence. Moreover, many workers are afraid to involve in 
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any type of union activities as they might lose job or getting physical torture.  The low 

awareness of the right of workers leads the trade union to be inactive and non functional. 

On the other hand, factory owners never encourage their workers to form active trade union 

due to fear of having protests and strikes. 

6.4 Fire Safety and Risk Factors 

The garment industries of Bangladesh represents one of the worst records of the world in 

terms of safety. The fire accidents in garment industry are very common (Figure 13-14). The 

latest factory building collapse has added another type of hazard in garment industries. 

According to Bangladesh Fire Department, during 2006 to 2009 period, about 414 garment 

workers died in 213 factory fires. In 2010, about 79 workers died due to factory fires (Clean 

Clothes Campaign, 2012). Some major factory incidents since 2005 are mentioned here: 

 Palmal Group Factory, 8 October, 2013. (10 workers killed), Hazard type: Fire 

 Tung Hai, 9 May 2013 (9 workers killed) Hazard type: Fire 

 Rana Plaza, Savar 24 April, 2013 (1129 workers killed, 2515 injured ), Hazard type: 

Building collapse 

 Smart Garments, February, 2013 (9 workers killed), Hazard type: Fire 

 Tazreen factory, 24 November 2012 (122 workers killed, 200 injured) Hazard type: 

Fire 

 Eurotex, 3 December, 2011 (2 dead, 64 injured), Hazard type: Fire 

 That's it Sportswear (Hameem Group), 14 December, 2010. (29 dead, 11 injured) 

Hazard type: Fire 

 Garib and Garib, 25 February, 2010. (21 dead, 5o injured) Hazard type: Fire 

 Sayem Fashions, Gazipur 6 March, 2006 (3 dead, 50 injured) Hazard type: fire 

 Phoenix Building, 25 February, 2006 (22 dead, 50 injured) Hazard type: Building 

collapse 

 KTS Textile, Chittagong, 23 February, 2006 (61 dead, 100 injured) Hazard type: Fire 

 Spectrum Factory, Savar11 April, 2005 (64 dead, 74 injured) Hazard type: Building 

collapse. 
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Besides the above factory incidents, there are  many small accidents occurring including 

many workers injuries and deaths. In summary, most of the hazards appear due to fire 

accident (Figure 13-14). The second hazard type is a building collapse, which has killed 

thousands of workers. 

Fire Accident 

There is not a single year since 2005 without fire accidents in garment factories in 

Bangladesh. The very recent one is 8 October, 2013 and took away 10 workers lives. It seems 

like a continuous and obvious hazard for Bangladeshi garment factories nowadays. The 

question comes, when the hazard will end up? Instead of finding out the causes, many 

factory owners focus on how to fight against fire. In many cases the factory building has 

been established by converting residential building which is not appropriately designed for 

high electrical circuits needed to run a factory. Most of these buildings are found with faulty 

electrical circuits, which is the main reason of fire. Besides, poor electrical wiring, uncertain 

and unstable power supply that makes short circuits, unprotected electrical outlets, dust and 

flammable materials surrounding electric outlets and over all lack of awareness are the main 

causes of fire accident. Many factories run all day and all night without shutdown 

throughout the whole week or even more in order to meet the supply demand. Restless 

running with electricity and electrical heavy equipments of garment also creates fire by 

generating high heat. 

Figure  13. Fire in a garment factory, Bangladesh (Source: www.euronews.com, 09.10.2013) 
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Building Collapse 

The second type of major hazard in garment industries in Bangladesh is building collapse. 

The main reason of building collapse is unauthorized and unplanned structure of the 

building. Many garment factories illegally extend their building upward without having 

proper permission. The foundation of the building does not support extra load and as a 

result the building collapses. For example, Rana plaza of Savar was an eight story building, 

but it had permit only four floors. The upper four floors were made without permit and as a 

result it was collapsed in April, 2013 and killed 1129 workers (Figure 15). 

The other reason is no proper soil test and site investigation before construction. Many land 

owner fill up a water body or a local pond and then build up their high rise building on that 

newly filled up land. In many cases, below surface layer of the filled up land has clay 

dominant soil which cannot tolerate heavy load. For example: Savar Spectrum building was 

made after filling of water body as a result it collapsed in 2005 and killed 64 workers. 

Figure  14. A garment factory of Dhaka after fire accident (Source: Natasha Lennard, 2012) 
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Most of the factories are located at residential or commercial area. The buildings are made 

for residential or commercial purpose. But the factory owners take rent and set up a factory 

in these residential building, which are not designed to use of heavy garment machineries 

and equipments. As a result the building cannot bear the extra load of weight and sooner or 

later collapses. 

6.5 Towards Sustainability  

In terms of sustainability, Bangladeshi garment industries are far behind. If the three spheres 

of Sustainability is considered, there are many issues that are lacking (Figure 16). Among 

environment, social and economic perspective of Bangladesh garment industries only the 

economic conditions may have reasonable and good achievement. In that case the benefit of 

profit growth directly goes to the owners. The workers barely get any bonus from profit. The 

economic growth of Bangladesh is also dependent of garment export. As 80% of Bangladesh 

export consists of garment products, it has strong connection of the country's economy. 

Bangladesh's GDP growth is stable since 2000 and have continuously a growth rate around 6. 

The environmental aspect of Garment industries show poor conditions. Many textile 

industries did not establish ETP for their effluent treatment. Instead they directly discharge 

their waste water and solid wastes to nature and contribute to huge pollution and 

contamination. The chemical and fertilizer usage is also significant for raw material 

production. Organic cotton is suggested. Reuse and recycling of garment products can 

provide a better environment. 

Figure  15. Savar Rana Plaza building collapse (Source: New Age Online, 2013) 
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The social aspect of garment industry has the worst situation. The living standard of the 

workers are very poor as they receive the lowest wage. Gender equality for a salary and job 

position is not maintained properly. Although the child labour in garment industries are 

reduced dramatically after the Harkin Bill of United States in 1992, still there are many child 

labour working in small informal industries. Most of them are 12 to 15 years old girls coming 

from village areas. There is no community of workers grown up. The workers live in most of 

the slum areas and are socially considered as lower class people. 

The socio-environmental condition includes health and safety issues of the workers, which is 

the worst of the world. There are several hazards appeared including fire accidents, building 

collapses etc. Every year many workers are died and get injured due to the hazards. The 

safety levels in many factories are still very poor. None of the factory authorities consider 

the health issues of the workers. Unfavourable working condition often make them sick. 

Crisis management is also bad. Many times workers are bound to join work during 'Hartal' a 

common phenomena of strike called by political parties. Working on Hartal put their life 

risky as very often violence and clashes occur during that time. 

Socio-economic conditions refer to workers right, trade unions, fair trade, wages, worker's 

welfare and provident fund rise and working hours. All of these have more or less a negative 

achievement at Bangladeshi garment industries. Workers are not aware of their rights and 

there is no initiatives for bringing awareness. Trade union federations are rarely active and 

Figure  16. Sustainability Sphere of Textile Industries, Bangladesh 
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labour unions are often related to the political parties. Instead of rising voice for workers,  

union leaders keep busy themselves with countries politics. Some factories initiated workers 

welfare fund but many factories cut a certain amount of money from the monthly wage of 

the workers. Low wage of garment workers lead them to a poor and unhealthy living. 

Environmental economic conditions are not practiced at all. There is no database for energy 

use. the supply electricity is also not stable and often uncertain. Very often they need to 

manage alternative energy sources using a fuel based generator. Energy recovery from 

incineration is never applied as there is no incineration plant. 

With all the negative achievements the sustainability of garment industries of Bangladesh 

does not show brighter prospect. It is essential to reconsider and reform the entire garment 

industry framework. As it's related with three million of workers living and the economy of 

the country, the concerned actors must should take serious initiatives towards sustainability. 
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Chapter 7 

Discussions and Recommendations 

Manufacturing garment products is not only linked with making of a final product, it also 

relates to the processing of raw materials. Therefore, the process cotton production to 

cotton processing need to be under consideration. Bangladesh does not produce cotton in a 

large scale and does mainly  import from other countries. After importing raw cotton, the 

main process continues to convert cotton fabric through spinning, weaving, bleaching, 

dyeing and printing processes. All these stages requires chemical usage and produce a large 

amount of effluent. There is a great risk of environmental degradation through cotton 

processing effluents and waste water. The chemical use contaminates water badly and poses 

threat to aquatic eco-system. Therefore, it is essential to have treatment of polluted water 

and solid wastes before discharging into nature. It should also consider to reuse of treated 

water inside the process system rather than discharging into nature or nearby water body. 

The following recommendations for textile process should be considered for a better 

practice.  

 Industries should construct ETPs and operate them regularly to treat effluent. 

 If the set up cost of ETP is high, adjacent small factories at the same industrial area 

can establish common ETPs to treat their effluents and share costs. 

 To make mandatory initiatives for all textile dyeing industries to adopt cleaner and 

efficient production. 

 An increasing number of garment industries need to consider new set up rules. 

Government should permit new garment industries only in specific zones and not in 

residential or commercial areas. The industry building should be inspected first, 

checking the legal papers and risk issues and then should give the permit. 

 Waste minimization is the great policy and can provide a significant decrease of 

pollution amount as well as production costs and treatment operation costs. 

 The workers who are involved with dyeing process need extra high precaution and 

should have regular check up of health by the company employed doctor. 

 To choose the appropriate treatment technology for the effluent according to the 

pollutant properties. 

 Two or more combined process should consider at an effluent treatment plant to 

bring efficient result. For example, the combined method of adsorption and nano-

filtration. 

 Introducing cleaner production can promote pollutant reduction as well as re 

circulation of treated water in the system process. It would be better to have 

treatment of waste water immediately after each stage. 
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 To consider levelling out of the waste water properties and to stabilize the 

production process. 

 Using a recovery function, used chemicals can be reused in the system. For example, 

toluene mixed with waste water. 

 Introduce an industrial ecology and symbiosis approach within the same industrial 

zone that would certainly reduce the waste generation and will ensure the efficient 

resources use. 

 Instead of using synthetic compounds or chemicals, natural dyes can be adopted. In 

that case, toxic mordants should be avoided such as Chromium based mordants. 

 Finally, the conventional cotton production requires a huge amount of pesticides. 

Therefore, organic cotton production should be encouraged and use of a natural 

pesticide such as neem oil. Focus should go to recycles cotton, reprocessing and 

reuse. 

Introducing a LCA approach for the manufactured product addresses Green House Gas 

(GHG) emissions tracking. The efforts to construct life cycles of the product from raw 

material extraction to disposal will reflect the carbon footprint and water footprint 

throughout the whole production process. The increasing demand among companies to 

create a carbon map and water foot print lead a product towards a new era with a LCA 

approach. For Bangladeshi garment industries, it is prime time to adopt this approach and 

provide transparent information about the product to their buyers. Thus the Bangladeshi 

brand product can get the international standard (e.g. ISO 14040 etc) and attracts more 

buyers. Adopting LCA approach will contribute to reduce GHG emissions and to efficient 

water and energy use as it tracks all stages of consumption. The water and energy 

consumption can be minimized where necessary by redesigning the system. The data and 

information collected for that analysis may vary from industry to industry, place of raw 

material production and use of energy type. Practicing LCA approach focusing on carbon and 

water footprint and efficient energy use will lead this sector towards sustainable products 

and a better environment. Labelling of green product will ensure its consumer for more eco-

friendly world. 

The following measures are a recommended sustainable adaptation, applying LCA, which 

need to be practiced in regular basis: 

 To monitor and record each stage of the production's energy consumption 

 To account and keep record of water consumption 

 To give emphasis on reuse, recycle and recover 

 To tract the disposal process of the product 

 To focus on energy recovery by incineration 

 To keep record on CO2 emissions on each stage of product life cycle 

 Design the whole system ensuring the minimum use of natural resources and 

focusing the reduced emissions 
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 Life Cycle Assessment model should draw twice a year with updated data and the 

difference of the result will show the improvement towards sustainability. 

 

The result of LCA of a cotton cardigan (Chapter 3) shows that a 400 gram cardigan consumes 

about 5069 liter water in its entire life cycle and contribute 3,07 kg eq. CO2  emission that 

causes global warming and 0,00127 kg eq. phosphate as eutrophication potential. The result 

clearly indicates the huge amount of water consumption, which should have reconsider to 

reduce consumption in each stage of life cycle. The main stages of contributing CO2 and P eq. 

emissions also should be identified  in order to take necessary steps to reduce the amount of 

emission. 

As earlier said, the garment sector has great contribution to the economy of Bangladesh. The 

number of garment industries are increasing day by day and are facing several unwanted 

problems. The garment industry hazards appears with fire accident and building collapse 

that causes thousands of workers death recent years. Without considering the workers 

health and safety issues, the sustainability of this sector cannot be imagined. The garment 

owners should focus first on the safety issue of its workers. To protect from garment hazards 

following steps can be suggested: 

Recommendations for factory owners 

 The first of all the building structure should be legal and have a permit from the local 

authority.  The structure should meet the standard construction. 

 Residential buildings should not convert to a factory. High story buildings should be 

avoided. 

 Have sufficient fire prevent equipment and fire exist doors in each factory. 

 Regular checking of Electrical equipment, outlets, wires and dust free clean electrical 

outlets. 

 Should avoid continuous running of the factory 24 hours/7days. It is necessary to 

have shut down the heavy electrical equipments for certain period of time to cool 

down. 

 Calling an inspection group for regular checking the safety issues and risk factors. 

 All the employees including workers, managers and other levels should have fire and 

basic aid training by a factory owners special team. 

 All fire exist doors and other gates of the factory building must be remain unlocked 

when workers are inside. Many workers died due to locked door during fire incident. 

 Should form a health and safety team selected or elected among the workers and 

other employees who will also monitor and inspect those issues and will suggest 

according to the necessity. 

 Encourage workers to participate in active trade unions. 

 Ensure better and safer environment for the workers. 
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Recommendations for BGMEA 

 Membership should be given only after meeting the criteria of safety standard. 

 Form a monitoring group who will monitor factory building construction, fire 

prevention and other advantages and then issue/renew the membership for yearly 

basis. 

 Build up liaison between Government and factory owners. 

 Help government to renegotiate export license of the factory owners according to 

their factory condition. 

 Build up a specialist authority for factory building structure inspection. 

Recommendations for Government 

 Prepare a concrete Garment policy for sustainability 

 Prepare a special policy and taskforce for inspection for standard factory building 

 Government inspection team should continue regular monitoring to the factories for 

each day 1 or 2 companies for a team and provide certification for a certain period of 

time until next inspection. 

 Enforce to all factories to ensure the safety and  fire prevention 

 Provide a new factory building code in terms of design and construction and a special 

factory act for the garment industry. 

 Set up a special zone for garment industries and not to allow establishment of a 

factory in residential or commercial areas. 

 To ban conversion of the normal residential building to factory building. 

 Arrange adequate fire service stations close to garment industrial zone. The fire 

stations should have well equipment, machineries and vehicles to operate. 

 Categorize different factories according to the result of inspection and provide them 

deadline to reach best category or improve time. If the improvement does not meet 

the criteria within due time, the factory license should be cancelled. 

Recommendations for Retailers 

 Before having a purchase contract, the factory health and safety issues should be 

inspected by retailer representatives. 

 Ensure and ask the government and BGMEA inspection result and category result 

 Contract signing factory should not give sub-order/fraction order to other small 

factory. If it is necessary, the sub-order factory should have the similar health and 

safety standard as main factory. This should be done with the agreement of retailer 

and factory owners. 

Workers are the most valuable part of a factory. Without their contribution and work skill 

the factory cannot run in a single day. Therefore the health and safety issues should be 

prioritized first. They working environment should be better and comfortable for them. The 
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owners should follow the ILO (International Labour Organization) rules and regulations. 

Factory owners should follow the standard working hours according to law and not in any 

circumstances, they should impose extra work. If overtime is necessary, it should be 

recorded properly and paid accordingly. Government should fix and update the minimum 

wage  yearly basis according to the living cost estimation.  Labour unions and trade unions 

should focus on the issues of workers health, safety and benefits, instead of linking 

themselves to the political party. Gender equality must be ensured and paid equally. In any 

circumstance, child labour should not be allowed. 
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Chapter 8 

Conclusions 
The garment industry of Bangladesh is the lifeline of the country's economy. Since late 

1970s, the garment industry has become the single dominant exporting sector in Bangladesh 

and it covers 80% of total export products in terms of currency earning. About three million 

workers are involved in this large industrial sector in which about 80% workers are women. 

The garment industries are expanding rapidly, creating lot of job opportunities for skilled or 

unskilled men and women. This industrial sector also plays a great role to reduce poverty by 

providing job opportunities. The economic growth of the country has been surprisingly 

steady during the last decade in which garment product exporting has a great role. At 

present, Bangladesh is the third largest garment manufacturer and exporter country after 

China and The European Union. 

The emergence of the improvement of the garment industrial sectors to approach 

sustainability is essential. As it is the backbone of the economy, it needs to have high 

initiatives for future stability and sustainability. Many foreign buyers are concerning about 

the environment issues and demand more environment friendly products. Some of the 

garment brands already started to have standard environment labelling in their products as 

well as their website.  These companies want to concern its consumers by introducing LCA, 

water foot prints and global warming potentials related to their products. Bangladeshi 

garment industries should adopt these environmental measures and provide the wanted 

information in the export contract signed with the buyer company. It will advance the 

product manufacturing process with better environment and promote a sustainable way. In 

this research, as an example, a life cycle assessment of cotton cardigan was conducted. The 

result of LCA shows that a 400 gram cotton cardigan manufacturing process consume 5069 

liter of water, emit 3,07 kg eq. CO2  emission that causes global warming and 0,00127 kg eq. 

phosphate as eutrophication potential in its entire life cycle.  The factories can set up new 

standards of consuming water as well as they can reduce emissions by taking proper steps 

and improved design of the entire system. 

Bangladesh mainly imports cotton from other countries. Imported cotton can be in the form 

of either raw cotton or processed fabric cotton. Raw cotton processing into cotton fabric 

needs several steps which require chemical usage. The processing of cotton including 

bleaching, dyeing, printing etc contributes a large amount of effluents. In Bangladesh there 

are rules for mandatory establishment of an effluent treatment plant (ETP) for each textile 

factory. Unfortunately, very few of the textile factories have built own ETP. Many small 

factories cannot support the high costs of the ETP establishment and its operation costs. 

Besides, the poor monitoring and enforcement of existing laws lead the factory owners to 

neglect setting up ETPs. As a result, many textile factory owners discharge their effluents 

directly or indirectly to nature and nearby water body. Thus, it poses a great threat to the 
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environmental sustainability. Therefore it is essential to consider taking necessary steps 

against environmental degradation. Common or shared ETPs can be an alternative solution 

for some small factories lacked in the same industrial zone. 

The Bangladeshi garment industries are facing great challenges at present. There are several 

fire accidents and recent building collapses which pose great threats to the Bangladeshi 

garment industries future. Some regular foreign customers already decided not to purchase 

further any product from Bangladesh due to fire and workers safety issues. Many factory 

owners do not follow the minimum safety regulations of the garment industries. There is no 

proper policy or concrete labour and trade union policy in this sector. Many factory owners 

take it as advantages and want to have more profits without investing sufficiently. As a 

result, they take many illegal steps in corrupted ways and create these types of hazards very 

often. At present, there is great risks of losing the world market that can collapse the steady 

economic growth in Bangladesh. 

As the garment industry is one of the major key elements of the economic growth of the 

country, the workers' rights and standard wage levels should be revised and reconsidered. 

No workers should suffer from their poor working environments. The government along 

with factory owners should confirm the workers personal benefit, health and safety issues. 

The government, private organizations and the factory owners have yet to take responsible 

initiatives and to work for the better working environment in order to enrich a satisfactory 

position in terms of sustainability. 
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Appendix 
 LCA  model of Cotton Cardigan using Gabi 6 

 


